Growth and differentiation of fetal rat small intestinal epithelium in tissue culture. Relationship to fetal age.
Explants of small intestinal tissue have been cultured from fetal and young rats (from 13-day fetuses to 3-week-old rats). Growth of morphologically typical epithelial cells was obtained from explants of tissue from 14-20 day fetuses. Optimal growth was obtained using tissue from 17-day fetuses with outgrowth from the explant being observed 1-day after explant. Eighty per cent of explants developed epithelial growth by 11 days in culture. Initially, the epithelial outgrowth showed no morphological evidence of differentiation but after 5-10 days in culture differentiation into goblet or elongated cells with alkaline phosphatase activity occurred. Cells with brush borders and goblet cells were identified using electron microscopy. No differentiation occurred if the explant was removed even though growth continued. It was very difficult to culture tissue from fetuses older than 20 days' gestation, and when small intestine of 18-20-day fetuses was divided into two parts (proximal and distal) and cultured separately, growth of epithelial cells from explants of the proximal segment was less successful than that of the distal segment, indicating that the growth ability of these epithelial cells in vitro was closely related to tissue maturation in vivo. In contrast to the apparent relationship between fetal age and successful growth of intestinal epithelial cells, squamous epithelial cells of the esophagus could be grown from explants of 14-day fetus through newborn and 3-week-old rats.